CHAPTER XVII THE THUNDERSTORM
Introduction.—A thunderstorm, as its name implies, is a storm characterized by thunder and lightning, just as a dust storm is characterized by a great quantity of flying dust. But the dust is never in any sense the cause of the storm that carries it along, nor, so far as is known, does either thunder or lightning have any influence on the course—genesis, development, and termination—of even those storms of which they form, in some respects, the most important features. No matter how impressive or how terrifying these phenomena may be, they never are anything more than mere incidents to, or products of, the peculiar storms they accompany. In short, they are never in any sense either storm-originating or storm-controlling, factors.
Origin of Thunderstorm Electricity.—Many have supposed that, whatever the genesis of the thunderstorm, the lightning, at least, is a product, or manifestation, of the free electricity always present in the atmosphere—normal atmospheric electricity. Observations, however (discussed later), seem definitely to exclude this assumption. Thus, while the difference in electrical potential between the surface of the earth and a point at constant elevation is, roughly, the same at all parts of the world, the number and intensity of thunderstorms vary greatly from place to place. Further, while the potential gradient at any given place is greatest in winter, the number of thunderstorms is most frequent in summer; and while the gradient in the lower layer of the atmosphere, at many places, usually is greatest from eight to ten o'clock, both morning and evening, and least at 2 to 3 p.m. and 3 to 4 a.m., no closely analogous relations hold for the thunderstorm.
But how, then, is the great amount of electricity incident to a thunderstorm generated? Of the various attempts to answer this question, only the Elster and Geitel influence theory1 and the Simpson rupture theory2 still survive.
Obviously, the tops and bottoms of raindrops are charged, oppositely, by the electric field of the earth. Hence, any much smaller drops, blown against the undersides of the larger by an updraft, such as exist.
lAnn. Phys., 25; 121, 1885; Phys. Zeit., p. 455, 1916 (contains other references).
2 Mem:, Indian Meteorol. Dept., Simla, 20; pt. 8, 1910; Phil. Mag. 30; 1, 1915; Proc. Roy. Soc. 114; 376, 1927. See also LENARD, Ann. Phys., 65; 629, 1921, and NOLAN and ENRIGHT, Sci. Proc. Roy. Dublin Soc., 17; No. 1, 1922.
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